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(54) PORE SEAUNG TREATMENT OF LAMINATED MATERIAL WITH INORGANIC COMPOUND 

(57)Abstract: 

PURPOSE: To reduce through pores in a coating film 
formed on the surface of a base material so as to obtain 
a laminated material by forming an inorg. compd. at the 
interface between the base material and the coating film. 

CONSTITUTION: A laminated material obtd. by forming a 
coating film on the surface of a base material is 
subjected to ultrasonic treatment or vacuum treatment 
at the time of immersion in a sol in a sol-gel process. It 
is then dried and held at 150-1.500**C for a certain time. 
An inorg. compd. is formed at the interface between the 
base material and the coating film and through pores in 
the coating film are reduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has-been translated by connputer. So the translation nnay not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The sealing rhethojd.by the, inorganic compound of the composite 
cha'racterjzed by making itrdry ahd earrying out fixed time amount maintenance of the 
composite which made the coat film form in a base material front face by .the surface 
treatment method; and which consists of a base material and coat film under the 
temperature of further 150-1500 degrees C after adding sonication using a sol-gel 
method while being immerse#ipi*a soUsolution. 

[Claim 2] The sealing method by the inorganic compound of the composite 
according to claim 1 whose sonication is reduced pressure processing. 
[Claim 3] The sealing method; by the Inorganic cgmppund of the coinposite 
according to claim 1 whosefsonfcatibn is sonication and* reduced pressure 
processing. 



[Translation done.] 
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<jpO;;4^d;Np^^^ for. any 

the original precisely. '•: 
3. In the drawings; any words are,npt :translated. 

DETAILED DtSQRlfPTIQN. :,i:||i|l|pp-;'- ' V ^ ' ' ^"■ "■ pICFo 

[Detailed Description o^ tlie lnN^O^pnl^ . . .. 

|i)|(i|iijSinyiiiM^ 

the coat film generate an inorganic compound in the composite which made the coat 
film form in a base material. front-.faice and which, consists of a base material and coat 
film, and relates to the sealing method, for- decreasing the penetration pore of the coat 

[Description of the Prior Aft] After ,vyharused organic compounds, such as resin, 
applies the se^Jirig nfiethod of the fViiner.and said . composite to a member.to seal the- 
organic compound or Infiltrates it -in'-the pore which is most, is Immersed into the' 
solution of an organic compound in the member itself, and contains the penetration 
pore of the coat film, the method jOj. making it dry, heating depending on the case, 
and solidifying an organic compound'-is learned-.-. 

[Probiem{s) to -be. Solved by the Inyentfon] There was a fault In which most organic 
con^pounds solidify, oh the front face qf^the^ispat film, aprbbie'm-is Jn.abrAsron^^^ 
resistance since it is difficult to make the pore inside the coat- film fully permeate, it 
will; mqrf Oy^^ py .the".'s;e|i .method toy the. aforernentioned organic 

co,m06i!jrid1f it is weak with heat since sfeafef Is an organic cotiipound, and it 
becomes an elevated temperature, and sealing breaks, and the problem was in 
we^herability and endurance, and prolonged sealing maintenance, was impossible. 

[IVIeans for Solving the Problem] Made the coat filrti form in a base material front faces 
by the surface treatment method that.this Invention should .improve the above- 
mentioned fault. After adding sonicatidn for the composite which, consists of a base 

:lt;:isyiiiai:i:ti:id^^ 

under the temperature of further ,150-1:500 degrees C; and is characterized by 
replacing with the aforementioned soriication and performing reduced pressure 
processing, and sonication and reduced pressure processing. 

[Function] While composite is ihrimersed in a sol solution, in order to add sonication 
or reduced pressure processing, it hydrolyzes, and the polymerization of the sot in a 

^p|u|,|l;i|pi|^|||ri^ 

sol will change to gel, organic [ the amount of ] will decompose, by carrying out fixed 
tinrie amount hialntenance under, the, ,150-1 500-degree C further.Jast .temperature, .and 
gel will become an inorganic cornpourtfji'lCiiiiiiii 

iiilirjiiiitipn^ 
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they are the interfaces of the coat film and a base material, will occur violently, and 
will carry out coat membrane formation of the base material preferentially. • 
Consequently, the penetration pore between the coat film and a base material 
decreases substantially. 
[0006] 

[Example] As an example 1, the sealing method which used sonication together to 
the sol-gel method-is explained. After carrying out blasting of the front face, tfjermal 
spraying of the alumina was carried out and the coat film was made to form using a 
rolled steel (SS400) as a base material. The thickness was about 250 micrometers. 
Next, sealing was performed to the composite which consists of this base material 
arid coat film in fhe~ following fprocedUrek 

[0007] ** sol solution preparation-: — stirring^durlng about 30 minutes after adding 
the aluminum isopropoxide of a. metal alkoxjde at a. rate of 10.22g and adding 0.5m] 
of HCI (1+1) solutions" sirhujtaneously to 90n1l of vyater, and rnixirig — parrying out — 
further — HCI(1+1 )1 .2ml — jn addition, -dp about 1 -hogr stirring, and mixing df -iri' a 
75-degree C thermostat, and consider as a sol solution. 

[0008] ** Immersiori and sonication : while the composite degreased and washed in 
the acetone isjlmmersed into th6, above-mentioned sol solution, addmg^onication- for 
about 10 minutes sirpultarieously and promoting the. polymerization of a sol solution, 
combine aluniina sol with a base- material interface; especially a penetration por^. 
side, and make mernbfanes fornri; 

[0009] ** Desiccatiorf vmakeit.idry for 30 minutes at the temperature of 105 degrees 
C in a dryer, and use as a gel object the sol made tO:form, after taking out corft^plsite 
out of a sol solution' and making^t seasoa naturally 

[OOTOl ** Heat the composite heat-treated : dried at the temperature of 500 degrees 
C in an electric furnace for 1 hour. 

[001 1 ] Next, the sealing method which used reduced pressure processing together to 
the sol-gel method is explained as an example 2. Composite was the same as the 
example 1, and performed sealing in the following procedures. 
[0012] ** sol solution preparatipn-: — about 1-hour stirring after adding the 
aluminum isopropoxide of a metal alkoxide at a rate of 10.22g and adding 0.5ml of 
HCI (1+1) solutions simultaneously to 90ml of water, and mixing — carrying out — 
further — HCI(T+1)10ml — in addition, 40-degree C constant temperature — 
ultrasonicate in the bottom for about 2 hours,^ do stirpng and mixing of, and consider 
as a sol solution. ^ 

[0013]''** Imrriersion / reduced pressure processing;: while^the composite degreased 
and washed in ethanol is immersed into, the above-rhentioned sol solution, adding the 
reduced pressure processing by the aspirator for about 10 minutes simultaneously 
and promoting the polymerization of a sot solution, combine alumina sol with a base 
material interface, especially. a penetration pore side, and make membranes form. 
[0014] ** Desiccation : in a dryer, make it dry at the temperature of 90 degrees C for 
1 hour, and use as a gel object the sol made to form, after picking out composite 
from a sol solution and making it season naturally, 

[00151 ** Heat the composite heat-treated : dried at the temperature of 500 degrees 
C in an electric furnace for 1 hour. 

[0016] Next, the^ sealing method which used together sonication and reduced 
pressure processing to the sol-gel method is explained as an example 3. After 
carrying out ^blasting of the front face, thermal spraying of the titania was carried out 
and the coat film was made tojorm using aluminum as a base material. The thickness 
was about 310 micrometers. And the following procedures performed sealing. 
[0017] ** Preparation of a sol solution : add 56.'5g of sodium silicate to 100ml of 
water, stir and mix for about 30. minutest and consider as a sol solution. 
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[0018] ** Immersion and a supersonic wave, reduced pressure processing : while the 
composite degreased and .washed in ethanol is immersed into the above-mentioned 
sol solution, adding sbnication for about 5 minutes simultaneously and promoting the 
polymerization of about 2 hours. In addition a sol solution for the reduced pressure 
processing by the aspirator after that, combine a silica sol with a base material 
interface, especially a penetration pore side, and make. merpbranes- form. 
** besiecatlonrianel^Hieat -treatment : heat at the temperaiture of iSO degrees C in a 
dryer for 2 hours after picking but composite from a sol .soliation and making it season 
naturally. 

[0019] Next, in order to check a result, the penetration porosity of the composite of 
the example 1 which performed sealirig of 'this inverltibn to the composite and this 
composite of non-sealing was measured with the electrochemical process (others 
[ Moriaki / size ]: an elevated-temperature institute magazine, 16 (1990) 332) which 
Assistant professor Osaka University welding operator study lab size Moriaki etc. 
developed. In drawing 1 , iri order that the composite with which (1) has not carried 
out sealing, the composite with which (2) performed seating of this invention, and (3) 
may look at that sealing by membrane formation is performed by the interface, after 
performing sealing by this inventjdf^rit grinds and abbut 200 micrometers is as a - 
result of [ of the composite except the alumina thermal-spraying film ] measurement. 
From this result, it is observed that membranes are formed by the interface of a base 
material. Moreover, an example. 2 and other examples are explained in drawtno 2 . In 
drawing 2 , the composite of the example 2 which (1) has not sealed, the composite 
of an example 2 with which (2) performed sealing by reduced pressure of this 
invention, the composite with which-(3) performed sealing by the supersonic wave of 
this invention using the sol solution of ari example 2, and <4) aVe as ii-result of [ of 
the penetration porosity by said electrochemical process of the composite which 
performed sealing by reduced pressure of the example 2 of this invention tvvice ] 
measurement. Mdreover. an example 3 is explained in drawing 3 and 4. After drawing 
3 performs sealing of the example 3 of this invention, it is ground, and is an electron 
microscope photograph on the front face of composite except the titania thermal- 
spraying film about 250 micrometers. Drawing 4 is the result of carrying out field 
analysis of the Si element by the X-ray microanalyser about the composite front face 
which performed the same processing as the above in order to look at that sealing is 
perforrned by the base material interface. 

[0020] In addition, although sard"^ example is an example of the composite which- 
made the coat film of the ceramics form in a metaled base material, it has the 
operation effectiveness that the composite which made a metal or' the coat film of, the 
ceramics form this in the base material of the ceramics is also equivalent. When a 
base material Is the ceramibs. It gets wet with an inorganic compound compared with 
a metal, ** is good, and in order to join together more firmly, it is because the result 
of better sealing is expectable compared with the composite whose base material is a 
metal. Moreover, it has the operation effectiveness that the composite which made 
the metaled coat film form in a metaled base material is also equivalent. Because, 
since the coat film is a metal from the ceramics. \t is because coat membrane 
formation by the inorganic compound in the interface qf the coat fijni and a base 
mate'rietl Is performed firmly. ' . 

[0021] Moreover, in said example, although the coat .film is all., a monolayer, the 
cascade screen which made membranes form by the wet galvanizing method and dry 
type vapor-plating method of the cbrribination of a metal, the ceramics and a metal, a 
metal or.the ceramics.- and the cerarrilcs also has the equivalent operMion 
effectiveness. ** which stated this by the term of an operation — like, since sealing 
is preferentially performed by the interface of a base materiaLarid the coat film, it is in 
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[0022] 
C(Sijilsp;:Vv*|H^^^ 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the penetration porosity of the composite of 
non--sealing, and the composite of an example 1. 

[Drawing 2] it is the graph which shows the penetration porosity of the composite of 
non-sealing, the composite of an example 2, and the composite of other examples. 
[Drawing 3] After performing sealing of this invention, it is an electron microscope 
photograph on the'front face of conriposite of the example 3 which carried out polish 
processing. 

[Drawing 41 After performing sealing of this invention, it is as a result of [ by the X- 
ray microanalyser on theiront face of composite of the .example 3 which carried out 
polish processing ] field, analysis; 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this, trans l.at ion. 

has been translated by computer. So the translation may not reflect 
the original precisely. 

iyi^^!^#lliQ^ word which can not be translated. 
^^'^k^^ any words are not translated. 
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(1) 



[Drawing 2] 
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[Drawing 3] 




[ Drawing 4 j 
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